. No LH was detected in the FSH fraction and no FSH was detected in the LH fraction with the highest dosages used of each. The potency of the fraction of FSH dropped, however, from that of CP 1 probably because of the presence of starch in the final product.
When these two highly purified fractions were assayed by the uterine weight method the responses of FSH and IRP-HMG were similar but the slope for LH was flat, like that for chorionic gonadotrophin. The effect of mixing the FSH and LH was dramatic. Three mixtures were prepared using the formule described by Lamond & Claringbold (1958) and compared with FSH and with LH alone in the same total dosage (Table 2) . Greatly increased responses were given by the mixtures (Fig 2) that the increases were highly significant (F=72 9, P<O0OO1). The potencies of the mixtures were compared with the potency ofFSH alone ( Table 2) .
The importance of this observation is that when the dosage of FSH is reduced to about a half in partition q=05, the response is increased about 3 5 times. There is therefore about a sevenfold increase in response when a suitable amount of LH is added. Thus a variation in the ratio of FSH to LH which occurs during the normal menstrual cycle tends to conceal changes in excretion of total gonadotrophin measured by this method. For this reason the uterine weight assay is no longer used in our department for academic research. The biological properties of the highly purified fractions of human pituitary follicle-stimulating (FSH) and luteinizing hormones (LH), which have just been described, have been studied in hypophysectomized mice. The method, which is reported elsewhere (Kovacic 1963) , was developed in the first instance for the assay of luteotrophic hormone (LTH) but it can differentiate all three gonadotrophic activities and the effect of human pituitary LTH which is present in growth hormone (GH) is therefore included for contrast. Female mice, 3 months of age, with regular cestrous cycles, are hypophysectomized on the first day of dicestrus and injected with solutions of hormone for five consecutive days commencing immediately after the operation. On the third day the right uterine horn is damaged and the left horn preserved as a control. On the sixth day the animals are killed and their ovaries and uterine horns dissected and weighed. The ovaries are afterwards examined histologically.
The development of deciduomata in the damaged horn causes an increase in its weight when compared with the control horn of the same mouse. This serves as a measure of progestational activity. The response is quantal and results from stimulation with prolactin or LTH in GH (Fig 1) . It also results from stimulation with LH (fraction IRC 2) and with human chorionic gonadotrophin (KovaW 1964 ).
An increase in weight of the control horn compared with the corresponding horn of the untreated hypophysectomized mouse is a measure of gonadotrophic activity and both FSH (purified by starch gel electrophoresis, SG 4) and LH (IRC 2) increased the weight of the control horn significantly (Fig 1) . An increase in weight of the ovaries is another measure of gonadotrophic activity. Neither of these responses is caused by prolactin or LTH in GH. The dosages of the various preparations used in these assays are shown in Fig 1. The histological changes were studied in mice given the maximum dosages of each of the hormone preparations and are shown in Figs 2-5. Fig 2 shows an ovary of a hypophysectomized mouse treated with saline as control. The ovaries are mainly composed of corpora lutea but these are less hypernmic and their luteal cells are smaller than those of normal mice of the same age. The follicles are small and the interstitial cells are atrophic. The effects of FSH (SG 4) are shown in Fig 3. The ovaries are mostly composed of large but not fully matured graafian follicles while the corpora lutea are greatly reduced in number and size and only a few appeared normal. The interstitial cells are atrophic.
The effects of LH (IRC 2) are shown in Fig -4 . The ovaries show hypertrophy and hyperplasia of the interstitial cells. The follicles are generally small, a large one being found in only one ovary of the group examined. Corpora lutea are generally present in moderate numbers. They are of medium size and less hyperaemic than those of normal control mice. The luteal cells have finely granular or foamy cytoplasm and are smaller than those of mice treated with prolactin or GH.
The effects of GH (fraction 2, DEAE 6) are shown in Fig 5. The follicles are at the primary stage. Corpora lutea are numerous and a varying number are composedof largeluteal cells arranged in cords which are separated by wide capillaries. These cells have finely granular cytoplasm andc vesicular nuclei. The interstitial cells are atrophic.
It is apparent that each of these preparations,. given in the largest dosages used in these studies, have highly specific biological activities. FSH has. altered completely the histological picture in the ovaries when compared with those of hypophysectomized control mice. The corpora lutea are diminished in size and numbers or have dis-appeared and are replaced by numerous large graafian follicles. LH has greatly stimulated the growth of interstitial cells but has failed to activatethe corpora lutea, judged by the loss of hyperemia and the small size and general appearanceof the luteal cells. GH like prolactin has LTH activity judged by the decidual response but no LH activity judged by the appearance of the interstitial cells, and no FSH activity.
This raises a question about the significance of the decidual response. Undoubtedly it is a measure of progestational activity. In the case of the LTH in GH there is little doubt that the progesterone is derived from the corpora lutea which it activates. In the case of LH, however, the orgin of the progesterone is in doubt because LH has. not stimulated the growth of luteal cells. It has been suggested that interstitial cells are a sourceof androgens in the female and since androgensare synthesized from progesterone it is possiblethat interstitial cells are responsible for the pro-* duction of progesterone in mice treated with LH. Certain other evidence, however, seems to contradict this hypothesis (Kovacic, unpublished data).
